Introduction
PMSE, polar mesosphere summer echoes, are strong radar echoes commonly observed by VHF radars at high northern latitudes from heights between about 80-90 km. They are thought to be caused by the presence of small, charged aerosol particles, a few nm in diameter, in combination with neutral air or plasma turbulence (see Cho and R•3ttger, 1997 for a review). The region where they appear includes the same region of the atmosphere where noctilucent clouds (NLC) are seen, i.e. between about 82 -85 km altitude, during the summer. NLC are considered to be composed of larger aerosols (a few tens of nm in diameter) and recent measurements of both phenomena in the same volume, made using co-located VHF radars and lidars, have shown that the NLC and PMSE are closely correlated, with the cloud layers often (but not always) lying in the lowermost 1-2 km of a PMSE layer (Nussbaumer et al., 1996 , von Zahn, 1997).
Visual observations of noctilucent clouds over the past century have shown a tendency to more frequent cloud occurrence over the whole period and an oscillation with about 11 years period, apparently correlated with the solar cycle. These have been ascribed to increased greenhouse emissions and variations in solar radiation leading either to water vapour changes (Thomas et' al., 1989 , Thomas, 1995 or temperature changes (Gadsden, 1990) at NLC heights. In practice, it is difficult to obtain a consistent, detailed and long-term data set based only on visual observations, and it has been difficult to test these hypotheses. The closely related PMSE, on the other hand, are much more prevalent than NLC, can now be observed PMSE observations with ESRAD at 68 ø N Table 1 lists the radar parameters used for the measurements reported here. The presence of PMSE is determined on the basis of the radar SNR (signal-to-noise ratio, determined as described by Briggs, 1984). One-hour averages of this parameter have been computed for the whole period when high-resolution observations were made from the 80-90 km height interval, which was from 8 May to 2 October 1997. PMSE is judged to be present if the SNR exceeds -10 dB at any height in each 1-hour profile. This limit was found to represent the detection limit for the particular mode run, i.e. setting the limit 1 dB lower gave a large increase in false 'signals', with uniform 1867 
